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LCA Assessment Methodology

ReCiPe 2016

Global evaluation of 18 impact categories.

Applicable to both CLIC and ILC. 

Established method based on both CML 2002 and Eco-indicator 99.

Midpoint / 

Endpoint

Midpoint Midpoint impact categories evaluated in first 

instance, potential for endpoint to be 

evaluated in the future.

LCA Tool Simapro First principles LCA software with an 

extensive LCI database.

LCI 

Database

Ecoinvent Globally established life cycle inventory 

database, frequently updated to remain 

current.

Reference: ReCiPe, 2016

https://www.rivm.nl/bibliotheek/rapporten/2016-0104.pdf


System Sub-system Components Sub-components

CLIC 5.6m dia. 380GeV
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Asset Hierarchy



CLIC & ILC
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CLIC & ILC
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kgCO2e/m Tunnels Comparison
System Level

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

k
g
C

O
2
e

A1-A3 kgCO2e/m comparison

CLIC 5.6m 380GeV CLIC 5.6m 3TeV CLIC 10m 380GeV ILC 9.5m 250GeV

12070m 50712m 12070m 42345m



CLIC 10m 380GeV Tunnels & Turnarounds
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ILC Tunnels & Turnarounds
Sub-component Level

0.00E+00

5.00E+07

1.00E+08

1.50E+08

2.00E+08

2.50E+08

3.00E+08

3.50E+08

4.00E+08

Shotcrete
Secondary Lining

Invert Concrete Insitu Concrete
Shielding Wall

Primary Lining
Rock bolting

Shotcrete Primary
Lining

Roadbed
Secondary Lining

Insitu Secondary
Lining

Steel arch support

K
g

C
O

2
e

Tunnels & Turnarounds (kgCO2e)

Primary lining

Secondary lining

Invert/Shielding wall

*H200 and H125 

spaced 1-1.2m along 

access tunnels (total 

length = 4.9km)

Shotcrete area from 

tables in CEP

Shotcrete 

area from 

x-section in 

CEP

Peripheral tunnels



CLIC & ILC
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ILC Shafts
Sub-component Level
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Steel and Concrete Proportions
CLIC & ILC
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CERN Materials Baseline

Option Concrete Rebar Steel sections

CLIC 5.6m CEMI 80% recycled -

CLIC 10m CEMI 80% recycled -

ILC 9.5m CEMI 80% recycled 80% recycled
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Steel and Concrete Carbon Impacts

Reference: Net-zero buildings, 2023

https://www.wbcsd.org/contentwbc/download/15653/227132/1


CLIC 5.6m 3TeV
A1-A3 LCA Results for ReCiPe 2016 Impact Categories
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ILC 250GeV
A1-A3 LCA Results for ReCiPe 2016 Impact Categories
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Benchmark – Thames Tideway
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Reference: Thames Tideway Energy and Carbon Footprint Report, 2013

http://www.energyforlondon.org/wp-content/uploads/2013/05/Thames-Tideway-7.08_Energy_and_Carbon_Footprint_Report.pdf


Benchmark – Railway Tunnel

A1-A3 Steel and Concrete Proportions (kgCO2e)

Reference: Arup tunnel project experience
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Future Considerations
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Next steps – Future considerations
Broader aims

100% of projects due to be 

completed in 2030 or after are 

net zero carbon in operation 

(with at least 40% less 

embodied carbon compared to 

current practice)

UN Breakthrough Outcomes for 2030



Next steps – Future considerations

Wider net zero 

considerations

Economic Drivers Low carbon materials 

Workshops
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